Biochemistry of ungerminated and germinated spores of the vesicular-arbuscular mycorrhizal fungus, Glomus caledonius: changes in neutral and polar lipids.
Neutral and polar spore lipids of the vesicular-arbuscular (VA) endophyte Glomus caledonius, were identified and quantitatively determined during spore germination, germ tube growth, and germ tube senescence. There are no previous reports detailing the spore lipid components of any member of the Endogenaceae, which is in the Zygomycotina. The fungus contained 45 to 72% total lipid depending upon its stage of growth. The concentration of neutral lipids decreased during germination while the polar lipids increased. Triacylglycerides were the most abundant neutral lipid, and lesser amounts of diacylglycerides, monoacylglycerides, free fatty acids, bound fatty acids, hydrocarbons, and sterols. The major fatty acids identified by gas--liquid chromatography and mass spectrometry were 16:1, 16:0, and 18:1. The minor fatty acids identified were n-3 and n-6 polyunsaturates. The n-3 polyunsaturated fatty acids have not been reported before in Zygomycetes. The fatty acid composition of the individual lipid classes was examined. The major phospholipids were phosphatidylserine, phosphatidylethanolamine and phosphatidylcholine, with smaller amounts of diphosphatidylglycerol and phosphatidic acid. The free sterol fraction was in greater quantity than sterol esters during germination and germ tube elongation. The capacity to synthesize sterols was demonstrated. Approximate net rates of change in the different lipid components were calculated. During spore germination and early germ tube growth, there was a net synthesis of lipids, with a large production of free fatty acids, in the germinating spore. Later in the growth period there was a net degradation of lipid, characterized by a large conversion of free fatty acids to unidentified compounds. During this period net free sterol synthesis ceased and sterol ester synthesis continued using the existing free sterol.